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QUADRANT: 


Shewing- very plainly and eaſily... 

- "to know the'exa&t Height or Diſtance of '' 
- Any Steeple, Tree, or uſe, &c. kf T 
to know the Hour of the Day by ic : the-.} 
* Height of the Sun, Moon, of Stars : > 
FE know the time of Sur-rifing, and ſerting , 

3 and the _ of every Day in the Year ; 
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| ., theplace of the Sunin the Ecliptick + the 

— Right Aſcenſion, and Declinarion of the 

' With many other neceffary and ir 
Conctuſions Performed very readif y. P 


As aifothe UG of a NoQurnal whereby you 
F- to know the Stars in Heaven, and Hor 
| Night, by them. With many ocher deligh 


_rions» 


The ſecond Edigan; whereio the mi Sin 
Ne OY f, 


how an oweth ao: neither doch # 4 
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: Plat 92, 6s A 
undfland 9 
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OAT res” 
4 Caralopne o 7 Made and hay 
. Joſeph IT at Hp en Corn-hil, at the Signe f 
Atlas. 
Lobes of all bes; :; no, ſti! and Ferrdfrit | 
Sphears, ' Ptoleme | 
, Accordin Tychonea S # 2000 Nt - 
eq rhe! Copern! MA 67; 
A Thror 8 Afronon) andGeog"eply: Of an; caly\,autl - 
ſpeedy way to.knowrhe Le of both rhe Globey, Cwileſti- 
al CG Books. More fully and.amply then 
hath « 5" bent foe,uhe l,euher by Gemma Frifus Metius 
Heehy Wicht B gew Ar any ay others that, Haye, rauight the 
| the G!obgs : Fitted to the meaneſt Yoparny * By 
of Ser g ; \ £Cl | 
CatholichP! aniſpheqricall'd Blegreve' 5 Mathema- 
cal Tewel;made very exactly on Paſt: - boards;about 17,in- | 
_ Nang And a Bog of che Ule of Oy let forth 
by LP. A | 
Phe Spiral Line:* 2-7 - 17 10,956] [ 
SeaiPha PrincedandiPaſted on Boards, o Paſt- boards, | 
Wrights Correftignof Erorrinahe: Art of Mavigaajon. 
”_ ed Eririony with Addirions,  - + 
Sea mans Tyror,or the Marriners Art made eaſy. 
Nr ot ihe, Complear Archired; ? ultfutl for all 
MEE 07, Pamnters, Carvers; or any Gentlemen 
or 


my HE in rare Buildings ' | 
T., new Invention 0 raiſe Warer higher then the Spring: 


Mtn Eng in -4 odnce eirher Motion-or Sound 

&: Fir h Tr Frent By Tſaac de Cans. 

pt now Tranftared i liſh;,By Fon mn y 
of 5.8 Mathemaricks: 


Vs Colebdaia By F; Advent >.> 25 Þ\6T | 
Fe Manuel, Da Mad ca Makers | 
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and Maps whatſoever, are 
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y. "To the Reader. . 


Eader\WPhat T have: \ writtew th 
_ fe of rhe Quadranv)' 6 #rornge® 

the uſe of ſame if AS ied Dt" wndiy (and 
«tot the wfe of that 7 Liframttonhch wheWM 
' Moon fan, Þe'remprefied fs Copy" of - m2, Y 

accommodatre Thek of bis CafÞort3h6 witba1d'® 
buy hit Qqadrants, ava Jet 0:29 nd nor 

w#ſe of them, .. . 

What & with cohternitte- this Quadrant 


and at, i written in general for all 
Gd adrars; but What concerns 
the Hotir- Mes? # Particular to this Inftru- 
ment; and were firſt hinted at by Stofler, and 
afterwards perfetted by M Gunter ; with ad- 
dition of A71muth Lines, &c. 

Now if you deſire to learn the projetting of 
theſe Hour and Azimuth Lines, you muſt pernſe 
M.Guanter,who hath made Tables of purpoſe 
for the carryi "6 on of theſe Lines from the E- 
quator #0 the ropick, for this Latitude ; and 


ex you aber how you ſhall make other 
Tale Latitudes: which here # not my 


a A3 _ 


IR DOI watts 7 


that what I hae written conceyn 


INE: 


om Wy own bet, but from M Ganters 4+ 
F Wie : hich I have dj digeſt Bede into[ fuch A 


| Method « 1 thought would be moſt plain for 


«Lp to wnderſtand, Therefore te then 


are nushilf, in ot uſe of thu Ifiru- 
wer, have 1 direfted the befe e few lines, wy not 


ro the Learned, who are better able to inftr 
we in theſe and other Mathematical C os 
ow, then toreceive * fry Edd 


WP. 
inthe __ 


VN 
the aſe 
_ of theſe Hour a»d Azimuth wy” proceeds 
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2* Th ol 7 
The Quadrant BE ded into $.y Pp 
qual parts, called Degrees ; 


; 

| whole Cirgleconcans 
|} — the Quadragt (whicliis 
| coatain 90 Degrees: each of cheſe Degrees are 
divided into half, or quanty, or more, (as the 
largeneſs of the LAID will admic) being 
numbred at every reach Degree As "yp, 20, 


he SL much TOEML high - 


eſt elevation, or lowelt depreſſion of any T4.4 | 
therefore yery aptly vi .this Eq | 
for /Aenſuration z-as tgr (Famp BY , 
\ AE you hold.the Jima of che rane-t0-. 
wandyons and "zhe7 uppermoſt  idlhitvetar 
of the: Quadraat Par [. with: che Earth, ae... 
Water then what objet loever, you. ; behold. 
through the Sights is bo ſo hi; baba the 
Earth, as your Ey is. If you b bk che Geaje r 
up till che > Nuke upon ten Degrees-1n n: 
eNook through the, 'y oh. 
re; thea,wharſc ver he you. il 
e fiohts, i Degrees high,an 
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ſo if you lift the Ceater up ill che thee 
rwenty Degcecs, then whac., obj _s. 
through the Sights, is twenty Deg egrees ao 

—_ of all the reſt. 


the: Quadrant. | 

By this you nay underſtag&what the Qua- 
draticis maye/ for; arid wha & repreſents: and 
itnhay*be imployed.tor many othec 
chibp5,45 the raking of! Angles 35. apy dittance, 
yerthe'genetaliuie is in whats afgrelaid Now 
thecefore I will ſpeak ſomwhat;.of. the exaRt 
way to! afe thee Quadrang, and. to.avoid erroc 
inthe {ſg in, 0): 1217 07's (eps | | hy 
xi akextie.Cuadrant in your hand and hold; 
ict>/rhat the thred to which..che Plummer is 


Fel may hag down cloſe bythe face or fac. 
' of the Quadrant; and be ſure thac the thred de 


not lean tiÞ6h%*he Limb; or. tht in. do not hang 
tog far fronf 6 bur har iteveacouch ir ; then 
iI'this pofturebring the Quadrant to- your 
PE ind'ſbokthivugh both the'Sights, till yol 
*'the Suh;Sexr;: or other: obgeR; Which you. 
would obſerve; then holding] the - Quadrane 
y {HI jobkins ypoahe Sun,..Star, of G.y + 

rAdt objJe&@:1ey your: fingee zipon/ the chredy,. 
and fo many Degrees a5 you fidid-herween- the 
thred upon the Limb, zkd-thecad of the Limb 


from the'Semididmter upon which che: 
af# pliccd; ſo'many Degtecy isahe Sun 6 


frdin'your Zenich';* and fo mady aig" 
erween the thred and che-other: end of the: 
Lttth,'fo phgnes isthe height of che. 
SUn'or Sat yi obſerve above the pgs [ 
FEM ' EXAM” 


— 


Y ry ' ". = - a 
X T9" | The | 
\ » a , 
= "So uſe of ge Cn. 


EXAMPLE. 


Looking through the Si 
che thred ro fall Toba 45 cy of the Qna- 
es above the © Horizon ; and: 45 Degrees. 
'  Apain, lookine t ne Je: WY 
extras Sar, 1 find the thred to vip 
Degrees and an half; therefore I fay, that that 
Star is 39 Degrees/and an half abovethe Ho- 
rizon, and 50 Degrees and an | half from the: 
Zenith. ISI IS. 6130-170. 
- To take the Altitudd of:vheSun, 
withous" lookeng bythe «3. _ 
"Er the Sun ſhite through the, firlt Sight 
next che Center;and bring chat beam of 
che Stn to fall right upon the bole; of the other, 
Soht, and it will beas well or . beter, then. if 


; you had obſervedic with your: ey.3; and .then 


the thred will fatlupon the true Altitude of the 
Sun above the Horizon. + 

He Alticnde-of the Sun, Moon, or Scars, 
'& is norſo many Miles,Poles,Rods, &c. 2s 
is between the Ey,and the Sun,Moon,or Star; 
bur ic is fo many grees and Minunes as is 
between the San of Star, and the Horiz | 


therefore "tis faid to be fo far above the i-. 


tothe. Sus, 1 find be + 


Cs 
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zon, I take M. Ray experimen forthe 


| belt, who ſaith, Thata Degree in the Heaven | 


contaigy 69 Enpliſh mites or thereabout;' ſo. 
that cþis is&rue; ſay if I cake the Altitude of 
the Fin at aby time, and find 53 Degrees 
'Froazmy Zenith, I Gy th chete ig 44 "ines 
69 derween ace Whete | Am, and 
the place Mm whoſe Zenith the Sun was at thar 
time - 2nd by this means you tay know how 
far itis to any place over, Which the "Stn. 'or 
Star 1s at any time, 
Now in fome Quadrines there is deſcribed 
x Quadrat , Which is made of rwo Wits c6m- 
ming from the Semidiameters» AB andAC, 
as in the Figure you may” ſee marked ; 'and 
hey a divided inco fifty e qual patrs. 'Thar 
f che Quadrat which'is next is, 


ps d The Scale of Contra ſpadev,and'th 
oe e Scale of Kij Hog ow, The won 
the. Gaedre, is to take rs and 'Diflzners 


without meaſu, YR 
The bel} and moſt cafe ea p forthe kin 
Heights and Diſtances, Vy the Rule of 
portion; becauſe then a ao taken- on tO 
the fchweleh, becauſe fo ome are notſcen m A- 
I will fit ſhew how to rake 

ww and ditanges withour the riile of Pro 
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| look through the £9L100m 


| Pe ety: 15 po * Noight but ha 


6 na 


Mark the place : 


would, know, and- 


Sights 1 to, the: place, oth. 
and go backwards 8; - 
or for ward uariſl IL 
the. ay fl juſt /** SE 
berween the line =_ Sony 6 | 
righc andContrary ow upon the 'Quadtar; 
which is upon 45 keoof the ae Cn 


Jult npon one | half of  che.par of Right 6r 6ns 
trary or gulf upon one quarcet he 


or Contrary 40195 hen looking throti gl 


' Hi ghix toward he Out enter, *bleryer ufind 


K+ wen, bobs Right 4nd Condaty 


hr e qual Gs) whe 


RAT it fall a fie F; rhe Fire 


Ty ye. == 
ns n one. q O 
Lek co bu: J rs 0 ie 

it FIR r cha 
No rgty fo rhe 
lt ch fe of Con 
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eight Gur tienes as'rau has he Ris Nie 
according as the Quadrat is divided,you may 
64 Verrby the way to Work the queſtion.” 
"I'll give yeu an'example of thete;by which 
they may be the better underfiood, © fe 
''T take a Quadrant that hath a Quadrax,the 
parts of whoſe right ſhadow are divided” into 
fifty parts, and the” contrary ſhadow into 
parrs,and T would know the height of a Stee- 
ple:thetefore fooklog henyg the Sjphtg'ro,the 
top of It, T find the thred to all berween Right 
and Cofitrary ſhadoW;then T'meafure fromthe 
| place Where] Rood;and find it to bei 25 yards 
and an half becween that and the foor of the 
Steeple, to which adding my length from my 
ey to the ground, beirg'a'yard and an Falf; it 
makes, 27; yards,the juff height cf the Steeple: 
for you wut alwaics temember to "add the 
length of your ey'from the'ground, 
' Agdin, Ieoking to the toþ of the Sitepl, 
the thred'falls upon © 25 yards of Right ſha- 
dow;ard meifuring, 1 find 5x yards bexyeen 
me andthe foot ot the Steeple;the half where- 
of is 25 yajds ard an 'half,, ro 'which adding 
one, yard and an half for my body, makes 27 
yards: the height of the Steeple. = 
| Now raking another Station, I find when1 
lcok' tithe top of the'Stetple; that” GL Are 


v 


falls upon-welve yams abd a0 half of Righe 
ſhadow; and the diſtance. I find to. be 102, 


yards one quarter of which is 25-yards andan 


half,and,ane yard and an balf makes 27 yards, 
the heivht of the Steeple, 
Now fox the parts 'of Contraxy ſhadow, 
looking to the top of the Steeple, I, find 25 
CC oomng ſhadow cut by the thred,and 
the.diflance berween me and the foot of the 
_ Steeple, find to be x2 yards and an; half, 
which being doubled, make 25 yards and an 
half, and one yard and an half- che. length 'of 
ny body make 27 yards; the beight of the 
NES. wok a red: "y 
| , Again, I look through the Sights to the top 
of nh. Steeple,and find twelve pars andan half 
ofContrary ſhadow cart by the thred ang mea- 


_"z ting ſow any ſhoe 1a the foe of the Sepl 
; Tfind i 


it 6 yards and:x3.inches ; which dou- 
| biagioar times, makes it 25 yards and an 
ilf;and ore yard and an half added to ifs 26 
yards : the 4a of the Steeple, 
Now it flanding upon a known height you 
would know a diftance, work as you, did- be- 


forc;onely that which was then; the; parts, of * 


Right muſt naw be the parts of Contrary ſha- 
dow,gnd.that which was then the. parts of 
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al ado wut npw . be the | parts o | 
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43pm you bur-two- "exictyler of "this, 
TID the reſt by this.: - 

. Standing upona 5 27 yards Jer | 
the Quadtantbe lifted no hi ” c wn, the 
—_—_y if you do, you muſt allow ſo much as 
1oher; Took the root of a Tree, and 

find he thred t0 cut 25 parts of that which 
_—_ Contrary ſhadow; therefore d 
the height of the Steeple which 4 is 27 yards; 
> you cg 4 yards, for che" diſtance between 
+ the foot of the Steeple and the Root of rhe 


* Tree. 


© Secondly, Lookitg to the bottom of an 
Houſe-waB,1 find the thred fall upon 25 5 parts 
of that which is now right ſhadow;then is the 
diftance berween the foot of the Steeple and 
+ the bottom of that Wall bur” half the height 
of the Steeple,which half will come to be x 3 
yards and -an half, / 
- But if looking to a place thethred fall juſt 
bderween Right and Coltraty ſhadow, chen is 
the diſtance and height equal, 
.. _ Tnthe raking of diſtances'upon a beightzyoir 
mult do contrary to What you did before; for 
there you looked fuſt through' the Sight: fur- 
theſt om the Center, but now you mult:look 
þ the Sight next the Center firſt, and 
ough the next to the place you obſerves 


| Wy WW | and 
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Now ek theuſe of the; Quads by _ 
Arithmetical Operations, - -', 5,44; .3/1599%, 
- Firſt for the raking of he : Joke any 
Ration and look to the top Ne Wall Houſh 
Window, Steeple, or Tree, whoſe height,you Þ 
would know; but get your 
may:beithen mark whether the peed; fall | 
onthe parts of Right or Conraxy, ſhadow we) | 
it fall upon Right ſhadow, then, as all the pares 


ron ny 


' of Right ſhadow/are co-the paſts, Þ&ween the 


thred and the Semidiameter, Joie Se dlidnace | 
to the height. Ivy, 
Bur if the thred fall upon the: bene of Go 
trary ſhadow, then, 4s the parts | 
thred and the Semidiameter argto allzhe 
of Contrary ſhadow, ſo is the diflance to.tl 
beight; ' and of the contrary | of theſe; two it } 
holds good, that is, That as in Right = 
as the whole of the parts is to the parts cue by 
the thred, ſothe dfance is t0 che, height ;/ So 
on the. contrary ; As the paxts. .berween | 
had and the Semiidjameter arg;to.all w_ pars | 
of Right ſhadow, ſo is the height | to, the:1dÞ 
Rance, and in wnnien of CAL! ſhadg 
hojiy true - 


Ration as, arariit as 'Þf - 
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ho —k 4abe GY, #7 
Thagagall the par ſhadow 


we = | FP. Q Contrary x , 
are'rothe parts berween*the thred_ and. the. 
' Radims,lo is the height to the diſtance. So that 
abſcrving this for a general rule, ir is caſie_to 

find any height or difance, I will give two or 

three examples in doth theſe caſes: and firſt of 
Rigbt ſhadow. : | 


-. I cake'a Quadranr whoſe Quadrat hath. 


dat & , 4g +4 


to 724 


required, ._ . 


Exantus IT. Lo; ob 

I look to the top of *a Tree chroudh 'the* 
Sights,.and find the chred fall upon 44 party of _ 
Righc ſha ow,and-from my f ot to the foorof - 
the Tree, five yards; then I fay, COB 
' As 50 the Whole parts'of the ſhadayy's to, 
the diſtance meaſured to 4yards, x foot, apd 


2 inches,the height Foes I Now 


44, the parts cur by the thredz. ſo is 5 "yards | 


13 


FTeY &4S , mn 


Now has a ava of dine ng up: 


on z known hei | 


by AMPLE, 

Standing i in a Wiidow fo that between my 
Ey 2:4 the Ground ,are niae yards, and 
looking to che foot of a Tree ot Houle, I find 
the chred co fall upon 25 parts of Right, ſha- 
dow; then for the diſtance berween che foot of 
the Free a: the foot of the Houle, I fay, 

- As 25 the parts. whereon the cheed fals, is to 
5o, all the bitus of Right ſhadow; luis 9 
yards the height given to 18 yards, the  di- 
[tance required. And alwaies when you'ftand 

s 41 a height to take a diltance,you muſt look 

rou gh thac Siphy aext the Center oy | 

Fcoudhylo the FPares of CORY, (hadow. 

io the to pof a Houle, find che 
Fl... co is 1] upon x P parts of Contrary ſha- 
dow, and the diſtance berween me and the 
Hoyſe,1 find to ads oJars ; then I ſay; by 


Q CE 
"i 6p parts on which the rhe Hr, 
is to 50, all the parts of che. adow ; { ho. 


he io Iz 1599. z: 
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doW : args 57 I fay ys 

As - the whole content of the pits is to 
27,the parts eu by the thredz ſo is 56 yards, 
the eons 27 yards the diſtance of che place 
I, ſaw. And.lo-you:may doi any caſe, ob- 
ſerving well the general rule laid: down 'be- 
fore. - 

 K refith that Iſpeak a litde of knowing 
bow t-findia Height or a Diſtanee,arrworfta. = 
tions, meaſuring only the diſtance between 
them: for ſometimes you cannot” meaſure' rhe 
diflaneb torhe Wall, by reafon” of lome hig- 
drariee;: + - 

For the ſolution of this, do thus: Work wi 
before ſaid:onely whereas then! your had either 
the-height of. diſtance . y you” mult 
np ghels arithe. heig ordiftance; add has 
ſed the diftance» to-be for muchy' I 
eedhewedliow'to find che pay, : 
adall having'che height ſuppoſed, ro 
\ the diflance, ' This is laid: ;urard-rigrs 
maar falls r___ the parts of 


__ hen rm. = height or diſtance 


by pain ke other ſanding ad mae 
your ſecond: obferyation ;- and taking 


fu 7 
pal whe ogra fd jor 


2, "Tie MW NY 
as is taught before; having fo done,you 

han ITE four things given; * 018, © 

' x, The tuppotkd/Heght, F. 8 

2 The luppoted. diftance from the firſt | 
tarion. to:the thing you obſerye. ' 

' The diſtance from the ſecond ſtation ; 

wal by that, ny 

4. The diſtance of the two Nations one 
from another: All this is'but ſuppoſed. Now : 
meaſuring betweer the firſt New ſecond! flati- * | 
ons Tfind my errour Prnroney all the errors 
being proportional, I lay thus. - 

Abe fappaled diflace between the two 
F wrany is to the true diſtance berween* them, 
His rhe ſuppoled heighc ro the true height: and | 
as the ſuppoſed diftance'is to the rue diflance 
of: rhe ftations, ſo. is the ' ſuppoſed diltance of 
either ftation fromthe thing obſeryed, to the 
erye diſtance of cither ſtation; | 

::Fhus you may rake the heiglirof as Moun- 
tain, or ofa Houfe,: Free. or-any: y.ching, and the 
true, diſtance between you and the” place julit | 


fender che height: you obſerve.: - 
Now will ' give exaimples 'of this, and ſo 
* conclude with the Quadrat. 
2I would know. the height of a 5 ceeple, chere- 
fore raking one lation, I find the thred fall on | 
35-parts of Right ſhadow; .and becaule I can- 1 
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Ration by (uppolition 2.yards, x foot; 3,inches, 


. Then 1 fay, | 


to be bur 2 yards, 3 aches 3; Thea;I ſay, | 


Fc ron. UE 
fot-meaſure to che Steeple, becauſe of che une- 
yetineſs of the ground, or ſome other, impedi- 
ment,therefore I ſuppoſe the diſtance 40. yards: 


As 50 the whole parts of the ſhadow to 35 
parts cut by the thred, ſo is 40 yards, the, ſup- 
poſed diſtance ro. 28 yaids,the ſuppoſed. height, 

[hen going a lictle fucther in a ttrajghe Live, 
ſo that my tult liacion Jie berwcen my ſecond 
{ation and the Steeple. I find the chred to fall 
upon 3 3 parts of right,ſhadow : Then; I. fay, 

As 3 parts cut by the thred, is 1rd... the! _ 
Whole parts of the ſhaduw; ſo. is. 28. the.ſup-y 
poked heighr, ro 42+ yards, x. foot, : 3 "inches,! 
the ſuppoled diſtance of the ſecond {tation z fo 
that che ſecond (tation 15 diſtant from. che: fult 


Now if meaſuring theſe diltances, - :I-fiad- it: 


As 2,vards» x fqor: 3.inches the ; ſuppoſed. 
diſtance of the ſecond. ſtation is to 27; yards,. 3) 
inches their crue diſtance fo is 28 yards, the 
poſed height t9.24 yards, 4.1nches the. true 

eight. Eo 
ken for the diltance, I ſay,  . 

. As 28 yards the _ ſuppoſed . hejght to .2 
yards, 4 inches the true height; ſo is 4.2 yards: 
x foot, 3 inches, the diſtance of. the 'ſecond. 

"I ſtation, 


Lad 
4 >= 


= "2- Contrary ſhadow;: then ſuppoſe the height to. 


— 


8. - WM nſe of 
Ration to 36 yards, 1 foot» 7 inches, the true 
diſtance of tet ſecond Ration, orbtt hi 

Fhen for the diſtance of the firſt figtion x 
Take away their difterence 2 yards, x fogr, 
3 inches,and the remainder villbe the diſtance 
= the fiſt _—_ . ; 

Th may do when it falls upon the parts 
of Right Rao bh if the thred all u Tein 
parts of Contrary ſhadow, then do as by this 
example followi 'g: | 

Lookivg thro gn the Sights to the top of an 
bill, I find the thred to fall upon 20 parts of 


be 84 yards, I fay, | | 
As 50 to all the parts pf the ſhadow is to {| 
20, the parts cut by the thred; ſo is 84 yards 
the ſuppoſed height to 33 yards two foot, che 
fppoſe diſtance of the &. ſtation, 
en'going further off, 1 make obſervation, 
and find” the thred to fall upon. 22 yards of 
—_— ſhadow : Then for the diltance I 


Y- | 

As 50 the parts of Contrary ſhadow are to | 
22 parts, cut by thethred, ſp,is 84 yards the | 
ſuppoſed height to 34 yards, 2 foot, 10 in- | 
ches, —_ d dil ever fre ſecond wer 
on : ſo tharthe difference by ſuppoſition be» - | 
eween Fey th wry Fa and xo it | 
ches, ; Now 


- 
_ 


- 


o TF 5* Py a9 4 
, © 


d [ bd "" 
Now :if I mealuce the-diſtance of che two 
Rations, I find them to be.ditant three-yards, 
- T fay firſt for finding the true height; - | + - 

As 1yard xo inches, the tuppoſed difte« 


rence. of che. ewg liagiong, ig, to, 3 yards cher 
the- true Might 


- true difixeence;” ſo is 3g 7 
to-x97 J 
Therefore tor the diſtance I fay 
As 1 yard 10 inches the ſuppoſed diſtance 
of the ſtations is to z yards their crue diſtance; 
ſo is 3 yards, che ſuppoſed dittance of the | fittt 
ſation to 7 7 yards, 1 toot p57 inches, tbe. xrue 
diſtance of the ſame firſt ftation ; To which 
if you add; yards, yeu 'have $© yard 
foot, 5 inches, the diftance of he laſt Qt 
tion. | | 55Y 
And-in the working of this, let the Reader 
be very exa&. Firlt in/his Obſeryations; : Fe+ 
condly, in his Calculations; and chen he +need 
not doubt bur his work will come true and 
rie ht, £1225 | Y 
"This-might have been exccedingly:i}Juſftra+ = 
ted, if prolixity had been affe&ted-; bur-1 
doubr'not bur by chis a carefull Student will 
accompliſh any queſtion either of the Heights 
or Niftances of chings; or in' taking the Alti- 
tudes of the Sun, Moon, or Stars: And in thy 
reading, if any thing ſeem dubious unto thee 
ng B 4 . look 
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look forward or backward,and thenithou' wil: 


by comparing one thing with anothiet, find out 


the real truth, 4 #347 


muth=lines, Rc. Re 


TD Ecauſe the Quadrat and Quadrapt fills 
not up the Inftrumenc, but that there. is 
yacant places left without any inſcriptigg,; 
therefore many knowing men- haye invented 
ſeyeral Lines, &c. to fill them up with. | 

And firft of all, : Stophler (in his Elucidatio 


Fabrice uſuſque Aſtrolobij) teaches to make . ' 


Hour-lines for the time of the day; yet he.de- 
ſcribes them in his'Quadranc in ſuch-an / im» 


perfect manner, that it is plainly to be ſeen'he 


rather affeRed eaſe, then truth. 
Since him, M. Gunter hath inyenced Hours» 
lines, after a more-perfe&t way, and allo illus 


ftrated the Quadrant with Azimuth-lines;and 
@ Scale of the days. of the Moneth,and ge 
or. n - p Y O 
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 _ the: Quadrant. . © "19% 
of the Hatizon, and the Ecliprick line, and alſo 
the Places of ſome notable Stars that lie be-- 
tween-theE' Equacor and. Tropick, | 
Others baye alſo have excrciled their wits 
1n jnvenung ſeveral Conceits.to fall the Infiru- 
ment up with; as namely M. De /e Main, M. 


'Ontred, M; Foſter, M.. Stirwp, M, Day... 


All diffexent 'one from the other, as I [hall 
hereafter ſhew in convenient place. WP 
Bur firſi | ſhall ſhew you tbe uſe of divers 
Lines that M: Gunter hath deſcribed, ig his 
Quadrant: and though they be ſufficiently and 


Jearnedly handled by. himſelf in his Book; yer 


I thiok it not amiſs ro make them plain and 


ealie to be-underſtood of ſuch as are not other « 
wiſe Mathematically given ; but only defire 


' to know the uſe of the Quadrant, &c. 


And therefore I ſhall begin with the Circle - 
of Moneths, which you ſhall find deſcribed 


. juſt within the Limb, in 4 Arches of Circles ; 


one end of them reaching to 62 Degrees of 
the Quadrant, and the other to x5 Degrees of 
the Quadrant. FA 

The two next the Quadrant or Linib, are 
from the tenth of Jaze,till the eleventh of De- 
cember;/all which time.the days ſhoxten.to us 
who live under the North Hemiſphear: and in 
the ſame time the Sun goeth from the begin- 

0" ing 
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my 


F- The uſe" of © 

ning of S to the beginging of x. - The other 
ti Circles do contan the other half of the 

year ; that is, from the eleventh of December, 


to the teath of June : each Moneth aj the be. 
gianing of ic is noted with the firft letter of 


_ that Moneth; as ] FMAMJ]J]ASOND; 


That is Jannary, February, March, &c, 

' Each of theſe Moneths is divided into every 
fifth day, or every particular day, as'the large» 
neſs of the Inſtrument will bear it, by a ſamal 
troke drawn croſs the two Circles ; and thoſe 
Rrokes that extend themſelves on the one (ide 
ro che Limb, and on the other ſide co the Cir» 
cle next above them, notre the beginging of 2 
Manech ; and at rhatftroke is ſec the: lerter 
thac notes the Moneth that begios. 

Secondly, Next to this Circle'of Moneths 
towards the Center, where the thred is faftned 
is a Circle (or rather an! Arch of a Cirele) 
drawn from one Semidiameter to the ocher 
and this is called the Tropick, and ſerveth in 
Its uſe both for the Tropick of &'or vy:ar one 
end you may find this Arichmetical Figure 8; 
and at the other end theſe rewo Charaers of 
G and ys. | 4 11 159k 

Thirdly, That Circle which you'ſce | 
of is covered by the Quadrat, and hath chi 
Figures upon ir, 6, 7. 8. 9. 20, 11. 12, 30, 

| 60s 
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 69- 99, is the F uator or FP Ic is 


apo It are put the CharaQers of che rwelve 


- This Circle is called che Horizon, 


| 


Aa 


"is 


2T 


drawa fron one Semediamerer ro the other, 
agd is nearel} che Center of any other of the? 
Circles. 

Fourchly, That three-lined Circle which is 
drawn from the Figure 6 in the Equator ro 
"the end of the Trepick and is divided into. 
three rimes 3© divifions is the Ecliptick ; and 


s of the Zodiack thus, & m7 & 
m & x 1 2 $ v3 bur you mul} read them 
in dye order, as (hal he ſhewed. tereaſter, 
Fifthly, From 6 in the Equator to the lac- 
tex end Febryary. in the Circle of Moneths, 
is grawo an arch of a two lined Circle and-is 
divided | inco parts as the Ecliptick is; and is | 
numbred from the Equator to the Trogick -* 


Wy, rom the Equator to the Tropick. 
on the nie, 4 2 diviſion of 23 — 
M ts, and one half q 2 pa : bred 19 1 

Þ: ; This is called the Te'  Declinas 
ang. 56 


Seveathly, From 7... 9. 10, xx. 32alp the 
JAtOL, arc drawn fix Lines 5, bending pong 
A "m of Neclinaatian ; and agaio,from 
FA MY is the Line of Declinarion;aod fo fo 
fm 7 


9. FO,I1, 12.0 the Equator, and 
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bending, fram the Line of Declination, and are 


nine in aumber ': Theſe crofling the other that -' 
bend towards the Line of Declination, ate all - 


of them called the Hour-lines. And here note, 
That that Hour-line which is drawn from 12 
in che Equator, to the Tropick jult over Jane 


in the Circle of Moneths, is the bounds of the 


Hour lines, Between every cwo Hour lines are 


drawn.touches of lines thus - - — for the half 


Haur-lines and between every half and whole 
Hour-line is drawa prick lines thus , ... . , for 
the quarcer Hour-lines. 

Eightly, All choſe Circles drawn on the 0+ 
ther hde, of which I have faid nothing yet, are 
the Azimiiths, and are numbred by tens wich' 


19, 29, 3O, 40, 50, 60, 70, 80,90. 1n the E- 


quator; and with 100. 110, 120. upon the 
Semidiameter : and between, eyery tenth A... 
zimuth are drawn touches of lines thus - —— 
repreſenting every fifth degree of Azimuth, 
The number of them drawn bending towards 


the Line of Declination, is 26; .and thoſe | 


drawn bending the other way are 18 in num-. 
ber. dl 

Niathly, Ye may fee Peg. wing, 'or Pegaſus. 
wing, and eArttny, or Artiuru:and Cor A, 
or the Lions heart: and the Bulls ey: and the 


Vultures heart : Each having placed by them. 
. ; | a | 
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a Star thus, + which ' are the names of 
five Stars; Which are all between the Equator 
in the Heavens and the Tropick of 5: and 
to each Star is ſet down-the day of the 
'Moneth and Hour that it comes to the South. 

Tenthly, The Sights, which are two peects 
of Braſswith twe little holes in them, to look 
thorow, or to let the Sun "ſhine thorow ; and 
theſe Sights are placed 'upon one of the Semi- 
diameters.” 

Laſtly theCenter,where'the thred is fafined, 
' Beſides this it muſt have 2 \ PREDANET, and 2 
Bead, upon thethred, 1 ©; WIL> 

Note that this is the deſcription of a large 
Quadrant lately engraven and Printed by 'M. - 
Moxon;and by him "very" accurately paſted 
on a Board, and firred up* with Sjghts and. 2 
Bead,;: <6. } 


The »/c of the Circle of eMoneths, Egl tick, 
Horizon, Line of Declination, Hour-Lines, 
eAziniuihbs, and the ſg Stars, ak ud 
as followoth, 


_* Fd the *Uſe of the Circle of << om 
* O find any day of the year required, 
'*fift look our the Moneth z and 'then 
from rhe beginoing of it count at the firſt croſs 


ſroke ive days (unleſs the þ Moneths be _ 


= E: . find: how 


p 


ded into icular ple and ks | 
tral gr 20H by ter days; till you, COME ir - 


the day you look for: 
EXAMPLE. 
I would find the ſeventeenth: day 'of Ne 


wex;ber ;, then having found N for Novem- * 


ber, I count towards Devember,: that is; tos 


wardsD ; and: ſay, $410 154/20. therefore 
berween 35 and.29 mult be 17, Sol gueſs ar 


the ſeventeenth day, and lay'the thred upon "_ 


/ andfind it. to fall-upon 1 ees: and! an 
half in the Limb. ,, Now in Jane 04. Decem- 
ber, *tis hard to find the day of the Movech,or 


h C 10 feven or cight- Gays , bur-all the xelk of the 


year 1716: 


2. tavi 


ng found-the day bf the Manetly wo 
h-tho Sun will be at Noon, 


Lay the t red upon the day of the Mgneth, 


Z and the D epree cur by the thred in the Limb, 


is' the __ an Aki, or rhe hei s of the 
Stn ar Noon; fo'the Sux npon 
rhe ciefteenth day of hy} Sebopt- yotr wilt fad wo 
be 41 Degrees 45 Minutes, 

3: Thisdly, to adeite days of the year 
ave oequallen 

' Lay the thred upon the day 
the obhes _ it will will fall 


yen, and an 
oped equal in 


Exan. 


Taal = 


BxawPus ; 
debits to know what day day is ro x a lap 
(or as ſhorr)as the cigineeath of March] lay 
"the chred to rhe eighteenth bf March, and on 
the other fide ir falls upon the fifth day of 
tember ; fo that theſe twa-daysare both 
length, and the height of the Sun ac — Namqſ 
on either of them is 4x es 45 pry 
Norte that the 0. ah the Sun at Noga 
here given is true onely at the renowned Ca 
of London, of at any place that lieth due: 
or Welt from it; but in any place that. is ;79. 
Miles more Noth rhen Eaſt or Weſt of Law 
don to them; the Sun will be..a degree. lower 
thert by the Quadrant (fined-for Lomdor), will 
appear; bur if-you be;o Miles/South of Londen, 
then with the Sun be a Degree higher. they the 
Quadrant with ſhew;and, to alldwing 70 Miles 
for a Degtee, you may make this 6b 
univerfal-this thing,  - | 
of the Sun - 7 


4. If you baye the heighir 
Noon, you may find the day-of che Mojerth ; 


bur this 3 is difficulr co do.it' truly. FJ 
& Secoodly,7; he Uſe eEcliptick C! wel. F 


« His Circle 4s is defote-ſaid;is drawn fo 
fin the'Equator,co the __ x4 
| TRIOR and is divided ine exch fingle De 


% 


ef TIF" 


0 


F> and at i Wo of a « and is , | 
E: froke;; \angkar every tenth: Ne ; 

6a litle ſhorter;-20d (each ofifeh, p3 
with a ſhorter iroke.. Now updn-this Arch © 
are- the ChataQers:-of | the: evelye hgns, | 
which/you mult riom-follow ons Another-in 
bent > YT &DPB9, MM: i: thak vos 
JE and theſe owelye. (igns ;afi{wer to the 
rwelve Monechs ot the year, any 360; proeted 
ono order, '2: ©. 

'2Ahd here is:to' heabied: Tha the Claes en- 
<£efs upon the tenth: of March, and i: ;the 
—_ of April, and foiof che-irelt4 {o,, that in 
Febvwary 'he Swoill be found; roy be. in .. . 
Now"1 hall flutwsyou how to Jep your, Bead 
day, whieh:tiult be doge:rhys 4 1. 
- 21! Bromiewelvean oe [Equator ©,t9{4he; end of _ 

whe Circle of Maths /is drawn an, Hour-line ; 
ad from the famttwelve i in. the Equator, to | 
the other end of the Circle: of Monechs, is + 
draws another Hour- line;// 1761 uo 

//Thatiwhichifalls.,upon, Degember, | is the | 


Hour-line of twelye-in the Winer, and, the: | 


ether the: Hour- line of rwelve a, _clogk in the 
Summer : Now lay the chred upon” the day 
ofthe Monerh, and move- the. Bead up-o0s * 
down; till ie lie -juſt. upon, one, of theſe rewo 
Line and lo is. your Bead: redifigd. ſeg; 5h64 7 

ay 


x a ried OS 
Haw #0 ind ele: threa gs rg 
»po2 the 1.8 of March, 
iſs Tay the Save Macy inthe Eclipti 
Haying zeRified ;be Bead, as befare, 
De 
, 


is co-the-cipeic, And,.is , will, fall upon. 
- Degree the'Sun is. in that. day - fo upons: 
13 of dr5/7 | find the Sun to be in, $ 
of 5" 3; aod upon the 27 of rk 
it, tor be. in. 3, Degr es of m, nh 


Sigac mpg to o Backer. had 


- COMMLAry; Spe place hah; 
you'may wt rows the day of ag: <td 
2 To fond the Suns Dectination... 
' Having re&iified the Bead as before, 
. to the. Line of Declination,. 29d. k., wy 
| =: Declination of the Sua for 
"Thus u a thi ey Dk 
ination.>. Whol 
Ph three. 
+ Apvoott 


CO ————— — _ — —_— _ = 


Fn, 
if you havethe Suns Declination given, 
Foto fo his ths in-the Eelptck, and 
thedzy of the Moneth, 
2» To find the Kight Aſcenſion of the Sun, 
_*Maring reRified the'Bead, bring ir co: the 
Ecli tick, and the Degrees cut by the thred in 
che Limb,is the Right Aſcenſion : But when 
the Str hath gone three Signes from +; for e- 
very three ding vu muſt add 90 Degrees to 
Right Afen 10n cut in the Limbs and then 
_ ws the Right' Aſcenſion. Thus: upon the 
— — 8 of March thc Right Aſcenſion is 12 De- 
== grees; andupon the fifth of 4 ngnſt 126:De- 
E :and upon ihe 0 of Ofteber it-is 208 
Dee nd npon the'g of March it is Og deg. | 


; Thirdly, The "uſe of the H rigor ine, 


T'* Jouble-linei is divided TWP 40/pats ; wy 
'and numbred with 10,20, 3% 40. The 
| uſes of it are threeiviz. # 


«To s fd thy Sins 6 Aniphirads;r 4 bis Ry 
pe on "the 'trus# Baſt» Weſt 
& the i Compeſs, is the Hori of " Law 


414d 20 NO 4 Þ be 
afid it will Chew” ther: 
RFI 


> re8ified-the Bead, "bring! >the 


_— 


A 


P much it ſets defore's. - | 


the Qhadrant- 
is 1 9: Degrees toward the North : And note 
aloe the'1o of March! to'the xx of Sep- 
rember, it hach North Amplitude; 3 but all the 
reſt of the yeat, the Aruplitudeis South, © - 
' 2." To findthe Aſcenſonal difference,  - 
:'- ReRifie the Bead, and bring i it co the Hori- 
208; and the Degrees cut inthe Limb ſhall be 
the Aſcenſional difference : 'Thus the Aſcenſi- 
onat difteregcethe 9 ' of Apriis 15 Degrees; 
and having we Afcenſional difference, 'tis s eafie- 
' to find the time of Sun-rifi 10g and Setting; and 
thereby the length of the day and Night.- 
Por the time of Sum-riſing, 
' Find out the Aſcenſional difference, theti;f 
the time be between the tenth of March, ahd 
x1 of September, allow for each Degree of 
Aſcenſional difference 4 Minutes of Time: for” 
ſo much doth'*che Sun” riſe before 6 in the' 
Summer, and-after 6 in the Winter. 
So upon the 9 of April I have x5 Degrees 
of :Aſcenſional difference, which is 15 times 
4 Migures; thar is juſt an hour: Now 'be- 
cauſe *tis in the Summer, I ſay the Sun riſeth 
an hour before & in the morning, that is; at 
5 2 clock in the morning. -And note that fo 
much as the Sun riſes before 6;ſo much it = 
after 65 and ſo' much as it riſes after 0 


C2 _— 


__ To find the length of che day is eafic ; for 
counting the-cime from' Sun-rifing rill Noon ' | 
the ſame day, I have 7 hours; and the After- } 
noon being alwaies the ſame length as the 
Forenoon is. of, gives. me 7 more; Which 
added together, makes x4 hours for the length | 
of the day; which taken from 24 bours,leaves 
10 hours the length - of the night. * Thus ye 
may find the time of Syn-riſing and fetrjng,and 
the length of che day and night, to -a Mi 

of Time. -':;- + . 


Fourthly, The #ſ+ of the Honr-lines, 


"Ftloſe Lines yan drawn from 6'7 $89 | 
'R: 30-11 121n uator, bending to- 
Wards the Line of earn are the” hours | 
 ofcheday in the Winter, and of the night in 
' the Summer; and they are numbred firſt inthe 
Equator, to ſhew what hour they do : belong | 
to» And again they.are rambred above the . | 
Tropick. The other Hour lines draws bending | 
frem the Equayor, are the hours of the::dayin | 
the Suramer, agd of the night bei Winter; 
l 


they are gumbred in the Equator,and in the 
Tropick; : fachacrhe firſt drawn from 121in 
the: Equator ts: theegh of Jane; in1'2 & dock 
at:Noon in Sumamer,ned/12 at Night ip Wins 
ter ; the nexc is :1 or 1 aclockdefore Naon 

| n 
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7 | the > 31 
ig Summer,und x1 and x zclock at night in 
| Winterzand fo you may find out all the reft;as 
by the enſuing particular wil more plainly 
appear. , | 

ran the height of the Swn, to find the 
Hour of t the Day Ds p 

' _ Firſt res your Bead, then take the Alti- 
tude, and the Bead will fall upon the hour. of 
the day; As for example : 

I reRtifie the Bead upon the 9 of April, and 

' taking the t of the Sun, Ifind it 31 De- 

hi h, and the Bead ar: that obſeryation 

ult half way berween the Lines of eight 

Fc = in the Equator, and three: and- fout 

at the Tropick;ſo thar it is halfan hour paſt $ 

in the Morning, or half an hour paſt hive in 

the Afternoon:now if the Sun riſes higher, it is 

before Noot;but if ir deſcend lower and low- 
er, then *tis Afcernoon, 

* - Ando by the fame way upon the firſt of 

| Navember 1 make obſervation, and the Bead 
falls half way berween 8, and 9; and 3, and 
4+ in the Winter Circles;theretore *tis- half -af 

| hour paſt z in the Afternoon, or' half an hout 
| aſt $ before Noon: and: thus with a lictle'di- 
| 


you may. find the hour of the rs t6/ 


ſrl matrer, 


To know how high the San will be 'at 
Howr. C = 
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Z2 | The. uſt of" 4 
 ReRifie the Bead, then bring'Xto the time-* .| 
given,and the thred will cut ſo many Degrees © | 
in the Limb, as ther Sun will -be' high at that 
time:thus upon the 3 oof March I find that at 
$a clock in the Morning the Sun' is 24 De- 
oreesand an half high, and ir comes 'to the 
jame height at four in the Afternoon” the ſame 
day. RIS 

To find how low beneath the Horizon the 
Swun is at any Hour of the | Night. 

ReRiifie the Bead for the preceding day,and 
bring it to the hour of the night, and in the 
Limb the chred will ſhew you how low the 
Sua is at any time of the = : thus upon '. | 
the 30 of CMarchat 11 at Night the Sun is 
28 3 degrees low beneath our Hotzon, | 

To find the time of Day-break, 

This is when the Sun is 18 Degrees be- . 
neath our Horizon ; Therefore reQifie the 
Bead for the day, aad lay the tchred upon 18 | 
. Degrees in the Limb, and the Bead will fall 

_ the hour of Day-break; ſo upoa the 30 | 
of March the day will break at x tor of rhe. 
clock in the Morning. And by this is cafie'to 
find-whea it will be dark at Night, for thiit 
muſt be ſo much after 6, as this 1is' before”'s, 
which is 3 hours; fo atg art Night it will be 
dark, or paſt Twilight, 4 IR Wa « 
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| __ the Quadrant. 3” 
As on the left hand - of 'the Quadrant,” the. 

{  Hour-lines are drawn bending from the-Equi.. 
| ,, noRtialto+ the Tropick ; lo likewiſe on the 
| right handof the Quadrant are drawn” fuck 
other Lites, which bend:alſo from the {Equi- 
noctial co the Tropick. Aad are called; Azi\ 

| muchs ; -and are numbred inthe Equinoftul: 
With Lo, 20, 30; &c,.to 90, and then\down» 
wards from. the EquinoQial to the *Tropick 
with 1107 120,130. and ſome- odd' degrees 
of Azimuth, Now on the Quadrant I men- 
tioned before, you have not onely every tenth 
Azimuth-line deſcribed, but allo every fifth 
E Azimurh-line drawn” with ſuch! rouches of 
Lines, as the half hours are marked with, ** 


Fifthly, The uſe of che Azimurhlines. 


Note; "Hat thoſe Lines that bend towards 
; & the Line of Declinatioq, /are- the 
Summer Azimuths; and that which-is neareſt 
the Line of Declination; which is on: rhe - left 
hand, is the Meridian Line, or full.' South 'in 
F Summer, | | : 
 ' And all thoſe drawn the other way,are the 
Winter Azimuths ; and that next the Line of 
{- Declination (though bending from cowards 
che oO A ae} FN the Meridian, x 
YT; 4 by 
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a Sona? de Comps in- the Win. 
rex; Yue 


a ah of the C 7. wherein 
ofiebogts gi ry Compaſs 
"Firſt,  Reaife 
Ale of the + ayer obſerye well that Al. 
rt ſo much as your Altitude is, count 
ces in the Linab from go, and 


IJ _— to that degree; then will the 


fall upon che true Azimuth, 
| EXAMPLE. 
Sacks of April I take; the height of 


—F the Sun, and find ie co be. 25 Degrees; there- 
- fore Lhythe thred 25 Degrees 


rom go De- 
orees, and the Bead all upon almoſt 80 De. 
grees from the Meridian; whether this 80 De- 
grees be from the Meridian to the Eaftward, 
or to:the Weſtward, I kiow by the -rime of 
the day; for if it be after Noon, they it is 80 

to the Weſtward; but if before Noon, 
Bo ecs.to the Baftwards : this is of ma- 
oy greatuſes, and therefore I will ſhew, how 
todraw a Compaſs upon any place whereon 
tlie Sun ſhines, be ic cirher i ard; £4-t7] 
the Ground. if 
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your Bead then take the - 
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| the Quadrant. 35 © 
whea the Sun ſhines upon the Circle, ſet 
{mal flick or aail upright ia the middle or Cen- 
cer of the Circle ; then take the height of the 
Sun, and note it well; then preſencly make 
a mark atthe end of the ſhadow of the. nail 
or ſtick , then take away the nail, and lay a 
Ruler over the Center, and the mark you 
made at the end of the ſhadow, and ſo draw a 
Line from one fide of che Circle to the other, 
by the fide of che Ruler, then (as is before 
ſhewed) you may find how much one end. of 
that Line is from the crue South : then having 
lo many Degrees as the Sun was from the 
South, lay the Center of the Quadrant upon 
the Center of the Circle ; and from the Cea- 
ter of the Quadrant extend the thred tp the 
place of the Sun upon that Circle, and bring 
that Degree which you know the Sun is from 
the Meridian under the thred, and ane end of 
the Limb will point arthe true South, the ©» - 
cher at che Eaſt, if ic be before Noon ; bur to 
the Welt, if it be after Noon ; then is the 
North oppoſite to the South, and ſo have you 
the true Fa and Welt, North and South of 
any placewharever, which is any thing | near 
London; as Within x00 miles the etror will be 
but ſma]; bucifir be true Eaſt or Welt from 
London, (heerror will be ſcarce any _ 
ſo X | : -"h 


? 


36 The uſe of 

And thus you may find ſeveral particulars; as 
i finding how one place lyeth trom another: 
| 8nd alſo to deſcribea Dyal on @ plaio level 


varies in any place, 

Now you may divide the Circle you make 
into 360 Degrees, and deſcribe the 32 poins 
of the Compaſs» and many very rare concluſi- 
ons. And as I delire thee tq take heed of all 
errors and miſtakes, ſo eſpecially 1n this, that 


muſt alwaijes do in finding our the Suns Azi- 
muth, or point of che Compats ; and ſo by the 
contrary *ris cafie * | 

To find the beight of the Sun at any Azi- 
awth; thus > | 
ReAifie the Bead, then bring it to the 
Azimuth whereon the Sun is: and ſo many 


and 90 degrees, or the end of the Limb; - fo 
much is the Alcitude at that time, 


Lafily, The uſe of the five Stars is this, - 


Ut che Bead - to the Sear- you intend to 
 obſerve;and find howrmany hours it- is 
diffanc from the Metidian, dr 12 ar Night, - as 


Af ; : 12. 


place : and how much the Magnerick Needle 


yow-be ſure to account your Alticude from 9 
towards 10 degrees in the Limb; for chis you - 


Degrees in the Limb, as is berween the thred ' 


youfound how: fat the Sun' was diftant from | 
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| ofthe Sun, and alſo the Right Aſcenſion of 
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the Nofturnal, yp" 
12 at Noon ; then find the Right Aſcenſion 


' thar Star; then out of the one take the other, 


- 
$ / 


nlites and an half,as you ſee in "the No- 
* 26] OY 4 Quuirnal 


and turn the reſt into Time ; allowing x5 De- 
comp for an hour, and 4 Minutes for a Degree, 


thenchat time you found to remain after the 
ſubſtra Rion, add to rhe hours you find the 


Star from the Meridian, and they will make 


the time that is ſince twelye a clock at Naon- 
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| The VUſe of the | 


| NOCTURNAL. 


I. What the Notturnal is, 


© T is an Inſtrument confilting of rwo 
gi parts? 

1. A Circle,which is divided into 24 we . 
and each hour into ſo man as the 
between each hour will ade of. | ie 
| The NoQurnal ficted to the back-fide of 
Quadrant T have already treated of ts divided 
into four quarters, and'each quarrer into two 
party ; fo as the whole hour is divided idto $ 
equal parrs; each equal part contairiug 7 Mi- 


The uſe of 


placed a Flower de-Luce, to lignific the North 
int;and in the outmoſt Circle the ' names. of 
all the other poiats of the Mariners Compals, 

The ſecond part of it is a moveable Rundle, 
the Circle whereof is fixed to the Center of the 
Circle of Hours,that ſo you may tura it round 
as occaſion requires, The outmolt Circle of 
this Rundle is divided into 12 parts, for the 
12 Moneths, each Moneth having its name 
prefixed to it in Roman Capital Lerters, and 


dier counting the daies drawn longer, and 
marked with frgures thus 10,20. &&, accotd- 
ing to the number of liroaks from the begining 
of the Moneth. 


” Circle deſcribed, divided into x2 equal parts, 
I: repreſenting the x2 Celeſtial Signes:eyery Sign 
baving its name prefixed to it 1n Iralian Capi- 
tal Letters,and each Signe ſub-diyided into 30 
degrees, and each tenth degree marked 10,20, 
or 30 accordipg to, the number of degrees 
fromchs begining of the Signe, 
| Ja the reft of the Plane within this Cizcle 
is deſcribed thoſe fixed Stars that axe near the 
North-Pole, and belonging; to. ſeven 'Conltel. 


 Qurnalicſelf; upon, the hour of 12 there is 


each day in the Monech diltinguiſhed with & 
ſmal troak and every tenth Rroak for the rea- 


Within the Circle of Moneths is another 


lations ; 


= 
= 
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97 hs; 


x lationg wheteof that which is in the- "> 


on p.r en Minor, (offame Hs ren 
qK} Which | in Tg :is'the bitule Bea, 
it a being * the form 
This Conſtellation conſiſts of ſeven Stars 
whereof three onely are ſplendent; chat is'-the 
 Polerſbay in the endotithe Tl; 206 tholerwo 
thatars-ip the fore parts of the ;Bear, one. of 
them upon his =. on the Neck, and the o- 
ther upon his fide;and theſe two are called. of 
our Mariners the Guards Theſe three Stats axe 
_ ofexcelicntuſe in Navigation, and os 
by Sea-mca. 
ME: goes Conftellation is Dx aco,- of the 
hath ſundry Stars , Which you 
—_— to know by: the ' Rules 
The thizd is Cxypunus, The fourth is Caxs2- 
OPELA.; / The fikth is Ulns a Major; orithe 
great-Boar The (atk Auxzoa, The feventh 


CyGnus. Mb 
re is ewelve-Lines drawn from 


And 
the Pole, which are Maidizos, and: are of 
great uſe 25. you. thall lam. hereafter... 

. Here follawetb ſavers! Uſcs of the Cireles 

[T>; The: Circle: whergen- the: Rundle i 

| fixed, which is divided hw 224. tbaum GO 
k th 04 hours of the Night and, Days md 6 the 


\ 
: 
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qo The uſe of 

the quarters of eyery hour, and "half /of reach 
; Which is but "ſeven Minutes and an 
half; fo that you may work to half 4 quarter 
of an Hour of Time by this Inſtrument; be ic 


cher Time given, or Time ſought for, as the 
reeth. 


2. The wes of the Moneths, and cheir divi- 
fions into'daies, is cither'to give the day of the 
Moneth ſought for, or ' by -the day of the 
Moneth grven,to find another thing required, 
88 the queſtion imports. | 
3. The uſe of the Circle of Signes: wid know 


the Place 4 the Sun in the Bclipock _ toy | 


- "the 
| : 4- 


thoſe Stars one from .another, and':from all * 
other Stars, And 2. Knowing them,to make g 
uſe of them, as the queltion ye are to reſolye ©, 
requires, 

And note this, That that Star which is in 


the Tay of the htrle Bear, is neareſt the North ©: 
Pole,and as in theRundle all che: reſt of the .. 
'Stars/ſcem to move-round this Star;lo do'they *. 


in the Heayens ſeem to move round it alfo - 


"This being an exaR Type or Figure of the: 


"Sears 8eap the Pole. 
oe The uſe of the Meridian lines which 


== 3 Get atad dei Confiel- | . 
O nies is wwo-fold'3; 1: To learn 'to know 


£ 


"y 


f 
; 


mY = Gu > >» i = > - Ro —_— » i . . Mp Gy ors <C 
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the Notumal, I 


| eat io che Bots 6 hreefald xt, MK... 
occular diſtinQion of each _ 2. Toſhew 
the Right Aſcenſion of any Star deſcribed .im 
the Rundle, : 3. For the finding the 
tion. of any: Ntar on the Rundle, one of the Me- 
ridian-lines, viz, that which paſles _—_ 
the begining of A-R TE S, is-divided inco 

grees of Declination. And 4. Toſhew how. 
to- bring any Star to the Meridian of the No- 


> Qurnal, which. isthe hour of .x2- under. rw | 


Flower de Luce, 
Aad- becauſe we ſeldom fir Star juſt up- 
on the: Meridian, therefore dotbeſe 
_ alſoiſbew,haw:20 
: or paſt the Mcridiap, which we could not & 
; well by guels; , 
+ - Thus much 1 Judged meet, voronly: Tr. 
r uſe thae theſe definitions are of in the uſe of 
x this Inſtrument, but becauſe they ma 
* rhe deſire of ſome that are-not verſed) in _ 
| themarical Phraſes, and';yer would williogly 
-* know the reaſon of ſuch things, I ſhalbnow 
© ſhew a few of the molt praftical uſes of this 
-» Inftrument;.that may be cafily underſtood of 
thoſe chat are not- Mathematically diſciplined, 
\Firft then, - To learn. to kvow the Stars dt« 
Ih /eribed-in the Rundle one from another 
* from the weft of the Stars that we ſee in 
+ Heaven, 


1 


place the Scar either ſhon 


pie: ee 
is the 


42 . , 4 : e 8 e Or = 5 
Ia a Night when the Scars capbic fron look 


reward the North part ofthe Heaven,and there 


great Beay; four lying 
che four Wheels ofa W Waggon and Sree tic 
you may ee Horkes following 
one another; t bin hownliayin you may 
fee in the Rundle berween the Signes Yirgo and 
Eibr a: ebeſe being well known, you may look 
what Star lies near any one of them; and there 
' will find what Star iris, As for'Example, 
ITfeen Star by nun hs Star+in the 
ofeat Bears back —_ che'Rundte1 find 
ee we wks of the Di ago rayd, 


= and fo you may learn to know thee: all one 


from hp other; totyparing the Srirs-ye- fee in 
the Heaven to thent that are in the/Rundieaad 


thongh you may foe Huny' Statgin the Hea- 


ven; yer theſe are the'b ighteſt;und of greateſt 
Nh ce amotigh! "chew, 


ts know af 20s of heys. , 
noe a Scar in che Heaven, thar you ſee 


for the day of the Monthaiad: bring 


Aſs r to kyow ohe name of 4 Star, 


pn,or ear the Meridian; then Jook'in the | 
to the Hout | 'of the Dighte mem the 


SS I haſh p, 


may take norice. of (eyen St S: 
Ting n the fame form as 6. ine lan wars 
of NN Cn like 


yp 


» 7: 
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berweed the Flower de Los and the Pole: in 
the Rundle; and if the Star in Heaven be lows - 
er then the Pole, the Stax you find in- the 
NoRutnal ſhall be the Star you @w in Hea- 
ven ; Bucif the Star you (aw in Heaven be a+ 
bove the Pole then mult-you leck the Star be- 
tween the Center and the South point of the 
NoRurnal, But then if looking on the Ruadle 
ou find two Stars on. the Meridian, note 
which is neareſt the Pole, and which furche 
off, and ſo you may know each from other, 


EXAMPLE. 


Upon the firlt of April, ar halfan hour pa 
nine, ac Night I fee ewo bright Stars upon the 
Meridiaa,;the one nearer me then the other; 
then to know the names of thoſe two Stars, 
and to know them| from others, I bring the 
firſt of «Fpri/to half an hour paſt nine neer 
the Flower de Luce ; (which Flower de Luce 
notes Mid-night;).and becauſe the Stars is 
Heayen are higher thea-the Pole, I look from 
the South point of the Nournals Limb to- 
wrads the Center of theNoQurnal,and then ſee 
the Star neareſt me (ag ic lies in Heaven) to be- 
in the Be/ly of the great Bew;and that furtheſt 
from me.,to be rn: "2a the Bror; 80d 


then 


' then looking 3 little to theEaftwards in Heayey, | 
I ſeerwo more follow;aiud after them cometh 
three more: for theſe I look in the Rundle, and | 
one of the two nexr to the rwo I found on the | 
Meridian, is upon the great Bears Thigh, the 
other on his B=trock.; The firſt of the three 
following, is in the root of the Ty, - the | 
ſecond abour the middle of the Tay!, the third 
in che end of the Tay/: And by this you may | 
come to know all the Stars inſcribed in this 
Rundle, : 

How to find ont the North Star, from the 
_ reſt which you ſee in Heaven, | 


This tar is very bright, being cne of the * 


"—M {cond Magnirude or bignels. 


can oueks, look through the Sights of your In- | 
# firumenrinco the North part of the Heaven fo - 


The mott exact and ipeedy way is this : | 
Take your Quadrant, and, as near as you 


high as is the Latitude of your Place, - and it | 
Wul foon ſhew you where-about iris;for there 
is no Scar ſo grear near it ; and when you have © | 
thus found ic, be ſure you note itwell how it 
lies from other Scars, that you may know it | 

| 


ayain: Thus at London the Latitude bei 
fr Degrees and an hal, I life up the'S; 
the Quadrant till the thred fall upon 5.x De» , | 
orees and an half ; then looking- fill ur char 
| OK C __ height, 


% 
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' height, 11ook as pear the North pointas I can | 
els, and there, or very near, is the Pole' os . © 


| becauſe it is more remote from/any btight Sax 


becauſe it 15 near the Pole, and the other Stars 
moves round this ; yet is n6t this Star without ., 


* 3 


lorth-ar, If you have a etique Needle 

that will ſhew you the North point of Heaven. 
The next way to find che North-fiar is this, 

which is done without any laltrument. 

. . Look into, the North pare of Heaven; Note 


| ome Star that is lictle aboye- halt the height of 


Heaven, fromthe lower part of the Heaven 
and by diligent notice, ſee whether in an hours 
time or more, you can ſee it remove from the 
place where you ficlt ſaw it; if it be removed, 
that is not the Starzand ſo continuing, note the 
Star that, lyech as before-ſfaid, halt above the 
Horizon, and moves not; and that is the Pole» 
Star; and this Star will be the ſooner knowa, 


then any Scar near R. - 7:9 
The xeaſog why this Star, ſrarce moves, is 


a motign, for it moves round the true Pale but = 
the ey can ſcarce perceive it.to move at all, -; . 
An example of this in a Night when- the 
Stars may'be ſecn-: jn 
I look. up half way into the Heaven, and a 
lictle higher;and as neat North as I canzwhich 
L know by the building of a Church, whoſe 
 D2 __.. . Steeple 


Steeple ſands alwaies Weſt 


4nd thete I ſee a bright/Star by it RIF, and' it 


 / fands fothat I may juſt ſee it by theedge of a 


Houſe-wall;z then I mark how and where I | 
© ſovod.and go away, andcome two, three, four, 
or five hours after, and ſtand juſt in the 'place 
as I did before, and find that che Star 'is not 
renwyed our of that-place ; cherefore by all 
tokens this mult needs be the Pok-Rar : bune 
if T find the flar removed, I conclude that 
that is not the tar, but I try another, and ano- 
ther,till I do find it; raking this for a {ure 
ound, that ir lyeth full North from me, and 
t a little above half of che height of the Hea+ 
yen, or thereabout,in the Laticude of 51 degr. 
The next thing is, How to know the Meri- 
dian in the Heavens. | 
Having found out the North-ſtar, fix your 
ey upon it, and imagine as nearas you can a - 
direct Line ro be drawn from that Star to che 
place in the Heaven right over your head, and 
that Line is the Meridian ; and when you fee 
any known Star come to this Line, then is that 
Star upon the Meridian; when a Star” is not 
quite come to it, that Star is ſaid to want of 
its comming to the Meridian; when a Stat is 
gone paſt this Line, "ris paſt the Meridian; and 
this Line(for fo I-call it, becauſe all (yen know 


not 
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not. the meaning of an Arch) isan Arch of the 
true Meridian ct he place; and whereas I ay 


Pr 


Tee chis Line be drawn from the Pole Har, it is 


for the eaie of thoſe who are not veried-in A. 


ftronomy ; choug!i the true Atch of the Meri- 


di2n muft be drawh from the crue Pole, yeria 
the ule of this Inſtrument ir begets no 
error to draw this Line or atch from the Pole» 
far. | 6 3G 
To find the Right «Aſcenſion of any Star in 
the Rundle, | | 
Count according to the fucceſhon of Signes 
the-number of degrees comprehended berween 
the beginning of ARYES and a. line drawn 


| through the Center and your Star to che Cir- 
cle of Sjgnes for thar is the number of degrees _ 


of Right Aſcenſion your Scar hath. 
Example. I defite to know the Right Af. 


- -cenfion of the bright ſtar in the end of the 


great Bears Tayl: I lay «'thred from the Pole 
through that Star, and draw-it'to the Circle of 
Signes;then begining to number at M & TES 
and proceeding to TAURUS, GEMINT, 


_ dec ] lay 30,30,30, is 90. 30,30, 39, i890» 


more that is Eo ———_ bh © 
ich is-conmined 


BRA and almoſt 24 more,whi 


berween' che begining. of LIBRA and. the 
thred, that is almoſt 204. degrees yy 
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”  Alvrnflon ofthe Star in the cad 
-* Tofind the Declination of avy Star on the 
 Notturnal, 

”  _ | Pitchone footof a pair of Compaſſes in the 
Center of the NoQurnal and extend the other 
foo ro the Starzthen keeping the firlt foor in 
the Center 


turn the other foot to the divided 


bw 4324» 4 » 
# % = Fw 
# Tn : : 
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#2) 


. ts the Complement of the Stars Declination: 
 - Thus the Declination of the afofeſaid Scar in 
the cad of the great Bears Tay! is found to be 

' $2 degrees and one quarter of a degree, 

The day of the Moneth, and a Star on the 

Meridian bring given, to find the Hour of the 


x _ ] 

ring the Star which you ſee upon the Me. 
.  fidian to the Flower de Lace, and then look 
for the day of the Month ; and right. agaialt 

it you have the hour-of the Night given. 
| le. Upon the: firſt of April at Night 
| Tkeethe bright Star io the rump of che great 
Bears 'Tayl upon the Meridian, therefore 1 
bring irto the Flower ,de Luce, and looking 
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Meridian line;and ſo many degrees as is con- 
mined between the two feer of che Compaſſes 


thatis ſo many degrees the Star, wants of go. 


wpon the itt day of April firdit is of 38 _ 


Next, The Howr of the Night, with a Star © 
the Meridian given, to find the day of 
IK. 7. ae 3 

Bring the Star to the Flower de Lace, and 
right againſt the hour of the Night, is the day' 
! of the Moneth, This needs no Example, 


T be day of the Moneth, with the Homr gi+ 

' ven, to know what Star is upon the Mepidian, 
| Bringthe Time of the Day, and the Day of 
y '. the Moneth together, and what Stars you find 
upon a right line imagined to paſs be! : 
the North and South points of the NoQturnal, - 
thoſe are upon the Meridian. : 

| The Day of the CMoneth given, to find the | 
' Signe and Degree the Sun t in, - 1 
Seek the Day of the Moneth in the Ruddle 

| of the NoQurnal,and againſt itin the Circle of 
| Signes you will find the Signe and Degree the 


| Sun is 1n. 
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